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XXI. Ecl$ses of the Sate2Iifes of Jupiter, obse?=ued by J011rg 

Goldingham, E.y. F. R. S .  and u n b  his Supen'nte?zdance, at 
Madras, in the East Indies. 

Read, June 3 ~ ,  18 08. 

T.m following eclipses of the satellites of Jupiter, were ob- 
served with achromatic telescopes, by DOLLOND, of three a1l.d 
half feet focal length, ,and magnifying power betwee,n 70 rind, 

80 ; having been constructed more immediately for this pur- 
pose, for w h i ~ h  they were exceedingly well calculated in all 
respects. 

An astronomical clock, with gridiron pendulum, and dead 
beat, regulated by transits of the sun and stars, was used for  
the time; which was deduced from the transit of the sun 
liearest the eclipse, and verified by th,e one immediately pre- 
ceding or following. 

The circumstances under which the eclipses were observed 
are noted ; from these may be inferred, how far the results 
are to be depended upon : those observed with the '' air clear 
and the planet high," are the most satisfactory and valuable, 
riothing to the contrary being afterwards expressed. 

The  longitude of the place, by numerous observationscof: 
various descriptions, is g k  : e l J  : 14" or 80" : 18' : go" east of 
Greenwich : by comparing .this with the numbers in the last 
column, the difference of the tables will be obtained 
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The  greater number of these eclipses were not visible at 
Greenwich, but have been found very useful, when corres- 
gondent observations have been taken in India. 

Persons not much in the habit of observing these eclipses, 
but desirous of obtaining as much correct information from 
their observations as possible, may find the followilig general 
remarks of use. 

A correct difference of longitude, it would appear, is not to 
be expected, by comparing the time of observation with that 
in the tables ; it therefore becomes necessary to have a cor- 
respondent observation to compare with, or some satisfactory 
observations taken under a know11 meridian, about the time ; 
f ~ ~ w h i c t h  errors of the tables may be found. Corres- 
pondent observations, sIiould, however, be obtained if pos- 
sible: but it must not be supposed, that even these will give 
a correct difference of longitude, unless observed at both 
pl,a~es, under the like favourable circumstances, and with 
telescopes of the same powers. 

The air being clear ; the planet so high as to be out of the 
thick atmosphere, and to make the position easy ; the telescope 
sheltered from the wind, and steady ; neither moonlight nor 
twiligh$, and the satellite not near the body of the planet: 
An eclipse observed under such circumstances, will, I appre- 
tiend, be as perfect as it well can be; and a correspondent 
observation taken under the like circumstances, will give a 
correct difEerence of longi t~~de of the two places, provided the 
eclipse *be observed with telescopes of the same powers. 

'TaLing the eclipses in the following tables, observed under 
$hese favourable circumstances as the standard, and com- 
paring their results ,as given in the last: column, with those 

T t 5%. 



61'ihe others: ,.St fill Bd : fduild; ;how $much the latter are af- 
fected,by , , the eclipses having be& obierved when thk atnlos- 
phere was hazy, ,di* the plsnet:very - low, during. twilight; or 
ii'h~ii the moon was near the plai~et, or the satellite not far 
from the body of Jupiter ; atld that even if correspondent oh- 
$ekvatiohs had been taken, under favourable circumstances, at 
a know11 meridian, the diKerence of longitude given by the  
dinparison would have been far. from correct: the same 
ikiipso observed at tivo places, under similar unfavourable 
circhmstances, would possibly give a result near the truth,; 
as the observations at  both places would be aRected in the 
saine way, but,probably not in an equal degree, as it is not 
likely there would be exactly the same degree of haze, the 
same strength of twilight, &c. &c. at both places ; and tliere- 
fore those- observations taken under the same Jmvourable cir- 
cumstances call. only be reliecl upon. with certainty. 

-It may not be an easy matter to have telescopes at both 
places of precisely the same powers for these observations: 
at Madras we had two telescopes in use, constructed at the 
same time, in appearance alike, and intended by 
DOLLOND to. have been so in all respects ; yet on repeated 
trids, one was found. to have a decided advantage of several 
seconds over the other, shewing the emersions sooner, and 
the immersions later by that quantity. In order to do away 
tlie error arising from. a diff'erenoe in the powers of telescopes, 
immersions and emersions should be observed at both places ; 
the difference of longitude will be as much greater than it 
ought to be by one seiies as less by the other, but the medium 
will be the correct difference of longitude, of the places : it is 
possible also. there may be some difference in the eyes of 



observers, any, error which. may arise from this source will 
also be done away,by this method. 

Hence it would.appear, that in order to obtain a correct dif- 
ference of longitude of two places from correspondent eclipses. 
of the satellites of Jupiter, the circumstances at both places 
should be similar and favourahle ; and that the telescopes 
should have equal powers, or that both immersions and emer- 
sions should be observed, which indeed ought always to be 
done, where time will admit: also, that the circumstances 
being favourable a t  one place and not so at the other, a resolt 
very different from the truth will be obtained, 



Mr. GOLDZN~GHAM:~ Account of llae 

Eclipses o f  the Saiellites of Jupiter. 

Tabh 1. .First SatelZite. 
- 

Circumstances of W e a t b r ,  &c. 

-- ---- 
Planet clear and high, but near the I). 
P l a ~ e t  low and covered with a fog. Dark. 
Clear. D bright, though distant from x .  Twilight. 
Clear, and the planet a t  a convenient altitude. 
U. dear and high, bot near a rise. 
Planet rather low, and not very clear. The  f, bright. 
Hazy. Planet high. 
Planet low, 'out clear. 
Char. The: 9 up, but  not very near y. 
Planet h igh  but covered with haze and near the D. 

T h e  D h p , b u t n o t n e a r q ;  
rather~hay; &her circurnstances'~vouriblk. 
high, but coveied with.h'iize:,'. 
high, but hazy, and near the 2 ) .  
Dark. Planet high. 

high. but rather hazy. 
low, but clear. Dark. 
rather h a g .  Twilight. 

covered with haze. 
hazy, D up, and near tKe idst  quarter. 
The planet high, but  twilight. 

clear, though low. Dark. 
Y high. The D up, but not n q r  th(p%hct. 
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Table I. First Satellite continz~ed. - 
I I I I I 

Time of Observation. Tine by of I . . .  -. - . - - , - Day. or the Ephe- Madras by the 
Em. Apparent. Mean. meru. Tables. - ! I-- 

h N ~ I  I I ~ I I ~ I  II 

Oct. G Em. 6 49 10,s 6 37 14,s I 28 27 5 20 43,s 
20 En, 10 44 7,s 10 28 58 5 23 23 5 20 44,5 

Dec. 14 E.n. 7 30 33 7 25 4 3 4  2 9 5,s 5 20 38 
1796. 

Apr. 3 Im. 17 12 6 17 ~j 2 11 51 12 5 20 54 
26 Im. 17 26 56,3 17 29 31,z 12 6 1 3  5 20 45.3 

,May 12 Im. 15 43 2g,3 I j 39 32 10 22 59 5 20 30,3 
28 Im. 13 58 I I ,Z  !3 5 j I I  8 37 23 5 20 4 8 , ~  

June20 Im. 14 2 48 14 .+ 6,s 8 42 6 5 20 42 
J u l y  6 11n. 12 15 38 12 20 4 6 54 52 5 20 '46 

22 Im., 10 30 15 ro 36 16,s j 9 28 5 20 47 
23,Im. I z 24. I 5 I z 30 15 7 3 33 5 20 42 

Scp. 13 Em.  r j  14. .3,6, 15 9 23.6 9 53 8 5 20 55.6 
22 Em. 11 40 44.5 11 32 58.5 6 20 8 5 20 36,s 

Oct. I Em. 8 . 8 3,s .7 57, 23 2 47 8 5 20 55,s 
15 E m .  l a  z 4! 11 48 rg 6 41 59 5 20 qq 
17 Em. 6 31 5b 6 17 13 I 11 17 5 20 41 

10 8. 47,3 5 4 15 5 20 46,s 
6 34 26 1 28 44 5 z x  33.9 

4 0  2 5  37. 5 17 45 j 20 51 
. 6  50 40 I 39 34 j 20 57,z 

Circumstances of Weather, kc. 

- P C - -  ' , .-+. 

Clear, and the planet high. 
Clear. Dark, but the planet low. 
Planet low, but clear. Dark. 

Planet rather hazy, and near the D. 
Planet high and clear, but twilight. 
Planet high, but hazy. 
A thin haze over X .  T h c  D near. 
Planet high. A thin haze and moonlight. 
Flying clouds. Dark. I'lanet high. 
Planet low, but clear. A little tremulous. Thc  T) near l ! ~  
Clear. Planet high. 
Planet rather low, but clear. 
Planet high; Rather hazy. 
Clear, and the planet high. 
Planet high. Thin clouds. 
Clear. ?'he planet sufficiently high. 
Clear. Planet high. 
Planet high, covered by a thin cloud, 
Clear. The planet moderately high. 
Clear, Planet high, I) up, but far from 3. 

I:i?8kl Em. 6 46 4i.z 6 ' j j  13. 5 

49 46a6 

7 10 17,7 
9 6 2 

.7 26 5 9 , ~  
. 7  45 16,3 

30 53,j'1z 
14 15 2 
12 4.3 27 
g I I 44,s 

16 36 5 9 3  
I I 5 46,6 
12 ,jg 45.6 
1 3  24 55,4 
. 7 5 2 3 j 
g 47. 13,s 
6 X I  9,8 

to o 48,7 
I 1 56 1 9 .  
L 3 jt 43 

10 I j 43.5 

' 3  

29 
Fcb. 5 

21 

Mar 16 

1 25 '58 

3 '9 

I 35 51 

3 1 

I 52 21 

2 13 36 
1 1  23 

8 48 21 

7, 40 24 
4 4 53 
II 31 16 
6 o 2 

7 54 41 
8 18 28 
z 46 45 
4 39 32 
o 59 54 
4 43 29 
6 35 I 5 
8 27 12 

4 47 37 

Em. 
E". 

Em. 
Em. 

4' '34 

6 56 37$3 

8 5' 49.4 
7 13,. 4,s 
7 36 34,5 

5 20 4 3 , ~  

5 " '5.4 

j 20 46,3 

5 20 4434 

5 zo 43,s 
5 22 58,s 
j r p  58,s 

, 5 21 IS,+ 
5 21 24 
5 21 19.3 
5 21 6,+ 
5 ZI 22,2 
j 2 ~ x 7  
5 21 27,s 
j 20 29 
5 20 3 1  
5 20 56 
j 20 29'4 
j 20 4 2 4  
5 21 41.4 

5 2 0  Z O , ~  

17  31 zr,j 'xy 
I + .  9. 36,4 
13 I 48 
g 26 r2,3 

16 52 22,4 
I I 21 24.2 
13 :,15 ~ 8 , .  
.r 3 39 55,s 

8,  , ;7 .l.4. 
ro o 3 
,6. 20. 50 
10 3 58,4 
11 55 57,4 
13 +8 5 3.4 

7 5 7 , ~  

23 
30 

Nov.15 
, .17 

24 
Dec. 3 

17 
' 24 

3 1 
1799- 

Jan. g 

Clear. Planet high. 
Planet high, but hid by a cloud at the precise' time: of the 

emersion, and probably rj"afterwards. 
Clear. Planet suEcie~tly high. I) up, but kr from Y o  
Planet rather low, but generally clear. Observation not 

s a i r ~ c t o r y .  
Planet high, but very ~remnlous and near the ,D. 
Planet very low. Observation of litrle value i~~,,conseguence, 
Planet high. Rather hlzy, about rise. ! 

Clear. Planet high, but about &so above the D . 
Planet high. Clear. 
Planet suficier~tly high. Clear. 
Clear. Planet high. 
Clear. Planet high ) up, and near full; 
Planet near the zenith. D up, but far fr,om .%. 
Planet high. Clear. Observationnotsatisfacto~ tp ,~? ,or  15". 
Clear. Planet high. 1) up, but far from I$. . , , 

Clear. Planet high. Moonlight. 
Planet high. A very thin cloud over the planet. 
Clear. Planet near the zen i~h .  Moonlight, 
Planet high.' Atmosphere somewhat hazy. ,hqo~qJil h.t, 
Planet l ~ w ,  and tremulous. Observation of l i f t l s . ~ a ~ t e .  

Clear. Planet high. 

Im. 
Im. 
Em, 
Em, 
Em. 
Em,  
Em. 
Em. 
Em. 

Em..~o 



e 

Im. 
s v  - F a m a t i o n .  , b '5 hnqitu, ,I' 

Day. or the  Ephe. Madias by +.$ C ~ ~ ~ U ~ $ W C ~ B $ ~ & F J  
Ern, h m . ' d  !,‘ Mum. .rnerts. Tables. - 

I . : -  
,. ,A. A&,. .. -.-b.. J * h I n b n 

Jan. 16 Em. I Z  I 20 12 I I 

18 Em. 6 zg 15,z 6 46 
z5 Em 8 23 10,s ~ ~ ' $ 6  

27 Em. 1 5  18 12,3 15 20 00.6 
2 

31 P 
.1800. 

Jan. 5 
14 
21 

30 
Pyb. 6. 

13 
Mar. 8 

.z+ 
Apr. g 

16 
May 2 

Z j  
30 

1801. 
,]an. 15 

17 
24 
26 

Peb, z 
g 

1 8  
23 

a5  
&lar. 4 

I I 

~ m . 1  4 4 , se con2  Sarell~te. 
';,g 48 22 

7 16 02 

1.1 +z, 54,4 
8 5 51 

ro .o 33,6 
6 24 30 
8 19 12 

10 14.46 
lo 29 17 . 
8 48 49,2 
7 g 00,6 
g 4 8,2 
7 24 o 
7 41 32.5 

rq 17 IS,+ 

14 37 zsrl 
g 3 31,z 

I 3 1 3  56,3 
7 41 55,7 

. g 35 17 
1 I 29 45!3 

7 52 41 
15 20 15.3 
g 46 53.1 

H 41 s z  
6 1 1  14.5 

13 36 33 
8 5 23,z 

Em. 

,Sfoi. 
Em. 
Em. 

Em,;% 
Enr 

Em. 
Em. 
Ern. 
Em. 
Em. 
Im. 

Im. 
Im. 
Em, 
Em. 
b. 
Em. 
Em. 
Rm. 
Em. 
Em 
,Em. 
Em. 

J b m .  

7 1% 27.6 

*r;@ g.gpz, 
7 56 17,4 
g 48 44,5{ 

Eny>htr~$g5~ , 

J I +  ;er,5 
10 o , 5 

Emi,it3,,1B,.r6,z- 
8 42 25 
7 7 25 
g 4 25 
7 27 13 
7 45 0,4 

1 4  28 g 

rg 27 29,s 
8 52 5 9 , ~  

13 1 22 

7 28 47 
g 21 17 

1 1  15 8,6 
7 38 2 2  

15 6 34-3 
g 33 28$6 

11 zg 5J13 
5 19 38.5 

I j 26 18 
7 5s 37.4 

I 49 4 0 . 5  

6 15 4% 
2 35 28 
,+ 2 8  3 
'o 49 49 
z 44 8 
4 39 1 2  

4 57 22 
3.21 38 
I 46 8 
3 43 26 
z 6 .o 
z 2 0  53 
g 7 37 

g 4 58 
3 34 51 
7 39 57 
2 8 4 
4 1 4 
5 54 52 
2 18 3 
9 44 38 
4 13 34 
6 g 39 
o 38 
8 6 6 
2 35 I &  

2% .+,j6 

' j 2 1 ~ ~ J L z  
5 25 &;.+ 
5 20 4.1,s 
5' 23 56: 
5 20 33,s 
5 20 53. 
5 20 54,2 
5 20 47 ' 

5 21 17 
5 20 59 
5 21 13 
5 24. 7,4 
5 20 32 

5 22 31~3  
5 20 

5 21 25 
5 20 43 
5 20 13 
5 20 1b,6 
5 zo 14 
5 21 56.3 
5 19 5+,6 
5 20 12.3 

4 2 5  20 56.5 
5 20 H 
5 zo 

!lanet hi@ and ci4r. D q d ;  Clbrervatibh k$satibFdctby. 

Clear. ?&nee high! : I@ej+ig?lt. 
Cleat; ~ ja r ie th igh i  
Clerr; f 1anet:highd 
Plariet high, ra&v had: " r~??~h%:  
Planet near the zenith. -' :I) up,+uncdlaihttd:bT': 
Planet high, rather hazji. 
Planet high. B.up.1 
Clear. Planet.high, 
Planet high. Dfull, but opposite 'ZI,. 
Planet rather low: trcrnulous. Dark. 
Planet r.ther lorn, somewhat hazy. 
Planet very low. A thick haze. 
Air  clear. Y high. The object glass ratherdimmed byCbedew. 

Clear. Planet high. 
8,zClcar. Planethigh. 

Planet near the zenith. Position very aukward. 
Clear. Planet high. Moonlight. 
Planet high. 1 just rising. , 

Planet near the zenith. Clear. 
Planet high. 1) up, but far from q. 
Planet very low and tremulous. 
Moonlight. Planet near the zcnith. 
Clear. Planet high. D up, but far from y, 
Planet high. Somewhat hazy. Twilight, 
Planet rather low anti tremulous. 

z3,#.Clear. ~ ~ a a e t  high. 



Table 1. First Sa'tellite continued. 
- - - 

hngitude if 
:Madras by the 

Tables. 

1 1 1 '  

5 2 0  43,6 
5 zo 3r,7 
5 20 
5 23 !8 
5 zo 40,4 
5 20 45,4 
j 18 28 
,5 20 23 
5 15 57 
5 20 30 
5 20 35 

5 20 44 
fi 20 30 
5 20 
5 20 40,3 
5 20 2 
5 20 1 I 

5 20 8,7, 
5 21 4 2 , s  
5 20 10~4. 
5 22 4 
5 2 0  3z 
5 2.0 36 
5 24. 33,6 
5 20 22,6 

Day. 

Mar.z.7 
zg 

Apr. 5 
1 2 

28 
May 21 

Nov, 3 
19 
26 

Dec. 3 
2 h  

I 802. 
Jan. 18 
Fcb. 5 

19 
28 

&far. 2 
9 

16 
Apr. 2 

17 
Junczg 
Oct. 30 
Nov.zz 
Dec. 35 

3 1  

- -  - 

Circumstanc~ of Weather, 4 c i  - ' : .  -7 

Planet rather I&, but clear. 
Clear. Planet high. Twilight. 
Pldnet high. Rather hazy, 
Clear. high. ' The ob~ellv&i~n, not ,sgtisf+~tot$?~, 
  la net high, but hazy. 
Clear, and planet high, 21he n.up. 
Planet high. A thin haze. 
Planet low and tremulous.. 
Planet high, but covered with a &ick hqzd; 
Clear. 2 i n  the zenith. Twilight juqp..np,p8ar.in$. r f .  ' Clear. '4 high, but,near the D. ~ w i l i ~ $ t . b a g i $ h i ~ ~ g r ,  

, , I '  I ..; 
Planet high. ~ a t h d r  hazy. ) up. T\vidg$t, 
Clear. Planet high. . 

2'.,2clear. Planethigh. I, near q. 
Clear. Planet high. 
Planet 'high: Clear. 
Clear. Planet high. 
Clear. Planet high. I) near X ,  and almod full, 
Planet liigh. Hazy. 
Clear. 2 in  the zenith. D rising. 
Planet high, but misty. Telescope not stearfy. 
Planet tither low and tremulous. Air clear.. 
Planet rather low, but clear. 
Clear. Y near the D . Uncertain observatibn,. 
Clear. Planet high. 

or 
,Em, ---- 
Em. 
Em. 
Em. 
Em. 
Em. 
Em. 
Irn. 
Im. 
Im. 
Im. 
I m .  

I&: 
Jm. 
lni. 
Em 

<E,m. 
hm. 

,Ern. 
Em. 
Em. 
Em. 
Im. 
km. 
Im. 
In]. 

Time by 
the Ephe- 

mew. - 
h ' r : h  

6 zg 6 
, o 5 8  21 

z 55  23 
4 52  19 
3 14 24 
3 ,29 8:  

:o .I3 43. 
8 27 15 

1 0  18 49 
4 2 , 9 ,36 
12  , 7 24 

IZ 6 16 
4 46 55 
,8 34 38 
7 j3 30 

, g g g 
3 38 6 
5 -3.4 14 
.5 52  55 

' 2 1 8  24 
z 53 9 ,  

I I  13 57 
1 1  20 5 5  
1 1  20 55 
9 28 zz 

Time of ~bservation. 
. 
. ,Apparent. 

h '  11 

I I 49 qg,6 
6 18 52,7 
8 ,I$, 48 , 

ro  15 37 
.8 ,,j5 4 4  
8 49 53.4 rs 32.. 1.1, 

i s  47 388 
1 5  gq 46 
17 30  6 
17 27 59~,,.17 

ij'':iji o ' 

10 7 25 
13 5 4  5 9 , ~  
I Z  34 10.3 

I Q.;$ ;; 
10 54 22,7 

I I r +  37,s 
7 38 34,4 
8 15 23,i.. 

.16;:34., 29 :.. 
16 41 31 
1 6  45 48,6 

Mean. 

h t  r 

1 I 55 z0,2 
6 23 50.3 
8 18  35.5  

19 16 248  
8 32 25,3 
8 46 6 

I,S, 1 5  56,s 
13 3 3  1 9 3  
15 22 25 
I 7 20 zo,3 

2.9 5,7. 

i7'')i j j , 8 :  
10. 2.' 5 0  
14 9 I I , ~  
12 47 10,s 
14 4? 31.6 
9 9 Y I 

I q.,,  3 ,  zo,+ 
1 I' 16 j6,7 
7 38 I I  
8 17 z3,4 

16 17 19,s 
16 27 55  

lr6 41 18,6 
14 48 44.6 1x4 52 9,6 
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Table 11. Second SatalZi/e. 
. - - . . - . - 

~ i & c  of Observation. 

Apparent. Mean. -- 
b I N h I I f  

15 17 10 15 go 5 .  

L~~~~~~~ of 
Madras by the 

Tables. 

N h I  I 

5 18 33 

T~~~ by 
the Ephe- 

meris. 

h I  

g 58 3 ,  

~ircurnstanc'ks of Weather, kc. - ---- 
Planet low, and covered with haze. 
Clear. Planet high. 
Clear. Planet high. Near  rise. 
Clouds covered the planet, after the satellite hqd faded, prpt 

bably a very few seconds before it immerged. 
Planet near the meridian, but very tremulous. 
Clear. Planet high. Strong twilight. 
Clear* Planet high. Dark- 
Clear. Planet hi h. Dark. 
Clear, but 4 rat%amkw. .8cginning ofrhr:twiligh$, 
Clear. Planet high. Satellite e w ~ g e d .  ~lqqq t~;ghcgfp?et. 
Planet high. Very little hazy. 
Planet high. Clear. Dark. 
Planet high. Very thin haze. Dark, 
Clear. Dark. 

Clear. Dark. Planet sufficiently high. 
Hazy. Planet high. D up. bw fnr fr* + 
Planet high. Rather hazy. The D p u p 4 p t & , f a ,  #.. 
Clear. Dark, Wind high; 

%high. Dark. 
Clear. Pldnet high. Dark, 
Clear. high. 
Clear. The  3 up. 

Planet low and tre.mulous. The D up. 
Hazy. Planet high. The  D ncar x .  
Planet high. Somewhat hazy, The D near 4 ,  
Planet high. Clrar. Satellite close to the yla& 
Planet high. A thin haze. 
Clear. Planet high. 
Planet low and tremulous. 
Planet covered c t  the time by a very thin cloud. 
Planet rvficiently high. 
Planet high. A thin haze. 3 up, but n@t ne;ir w,, 
Flying clouds. Planet high. 
Planet very low and tremulous. 
Planet high. Somewhat hazy. Twilight. 
Planet high. Hazy. T h e  3 near 3.  
Clear. lL low, and rather tremulous. 
Planet ncar the zenith. Moonlight. 
Clear. Planet high. 
Pkanet high. Clear, 

15 4 40.3 15 8 42 
17 41 2.5 17 4fP57,7 
12 l o  53 12 8 34 

14 47 27 14 44 13.5 
17 22 6 17 I 8 13,s 

27 1 ~ : ~  43 30.3 
Jude i fm .  ?4 o 13, 14 18 r 

, ~ o , J r n ~ (  16 5"; 37 .. 16.31 43 

g ~5 
12 22 3 
6 52 17 

9 27 32 
12 2 I 1 
6 26 38 
8 59 41 

I I  32 26 
6 o 5 1 

2 57 8 
2 35 54 
5 rz 43 
z 14 43 

J 1 16 I 
11 6 28. 
S I 1.4% 
2 4 26 
4 4 1  8 
I 52 13 

' I 41 15 
I. 23 13 

" I 

10 t o  47 
10 8 21 

6 54 58 
6 44 28 
4 10 55 
6 49 40 
g z8 zc 

j 34 d +o 56 
3 46 rg 

2 38 21 
z '0 5 

11 58 24 
11 30 z 
3 29 35 
8 47 39 
8 22 zb 
5 25 341 

"." 
July 16 
Aug.17 

24 
Oct. zo 
'795. 

Apr. 1 

May 3 
z8 

Aug.1 I 

Sep. 1.2 
Qct. 
Nov.15 
1796. 

Apr.26 
May28 
July24 
Pug.zg 
3 e p r . r ~  

19 
b6 

Qct. I 
r t  

Nov.15 
1798- 

Jan. 1 2  

JvXar.17 
June24 
Sep.28 
Qct. 9 

23 
Nov.17 
E.cc. 

5 19 z6,3 
5 18 59,s 
5 18 36 

5 19 55 
5 19 55 
5 20 5 ~ 3  
5 zo 32 
5 zo 1 1  
5 20 .16 
5 20  5,6 
5 20 7,6 
5 20 3 6 4  
5 $1 r8 

5 .18 56,s 
5 2 0  22 
5 ZQ 18 
5 zo 16 
5z010,4Clear .  
5 20 15 
5 21 17 
5 zr 18 

5 21 00,s 

5 zo 48 
5 2 0  08 
5 2 0  48 
5 zo 39 
5 zp 23 
5 zo t S  
5 Z I  16,5 
5 20 26 
5 21 14 

5 21 2.3 
5 22 29 
5 22 55 
5 21 30 
5 Z I  26,s 
5 21 23 
5 zz 52 
5 21 38,s 

Em. 
Em. 
Em. 

I&' 
Im. 
Im. 
Em. 

18Em.10 
.&m. 

iC'Eth:' 
Em. 

Im. 
Im. 
Im. 
Im. 
Em. 
Em. 
Ein. 
Em. 
Em. 
Em. 

Em. 
Em. 
Im. 
Im. 
Tm. 
Im.,14 
En). 

l q E m . J ~ o  

1 I I 
')~!'4-9~';13;6 

7 56 ' i,6 
10 33 19,9 
7 36 I 

r 6  34 57,s 
,16 26 50 
13 32 6 
7 zq 42 

1,18,?1o 
7, !i '3% 
7 z' g t  
6 $9 31 

15 41 47,s 
15 zg 9 
rz  15 26 
12 5 16 
g 3r 34 

12 ro 3 
14 48 4 8  
9 24 50,s 

12 I 22 
(9 ' ' i r f i ' .  . . 
7 j g  'z3a3 
7 zz 34 

17 21 19 
16 5 1  32 
8 51 I,$ 

9 2 
13 45 18 

47 12,s 

I i 2 t  zg 
1 8  22 4 9 5  
7 59 39.5 

10 35 15 
7 zo 49,s 

16 38 
16 t j  2 
13, 29 r 
, 7 29 27,s 

4 4 7  
' . 7  8 31.5 
6 48 33,s 
6 29 24 

15 39 13,s 
1 5  26 .g 
12 Z I  30 
12 6 46 
g 27 29 

1% 3 19 
. I+  39 38.5 
9 10 40,7 

11 45 55 
8 5 2  36 

' 8 8 13.3 
7 30 58.5 

17 23 25,3 
16 41 51,6 
8 38 11.2 

13 53 23,s 
13 30 42 
10 41 37,7 



#-.. 

' Day. 

1799. 
Jal~.  6 

13 
Feb. 7 

14 
M+r. 1 I 
~ u l y ' i o ~ r m : :  
Sep. 15 
Oct. 17 

24 
Nov.18 
Dec. 6 

1800. 
Jan. 7 
Feb. 8 
Mar.12 
Nov. 19 

26 
Dec. 14 

I 801. 
Feb. z 

g 
Mar. 6 

13 
20 

Oct. 19 
Dec. 15 

zg 
1802. 

Jan. g 
z3 

Feb. 10 

17 
Mar. 7 
May 17 

.Im. 
or 
Em. 

Em. 
Em. 
Em. 
Em. 
Em, 

Irn. 
Im. 

Im, 

IT 1812 
. ~ , ~ " ! 1 . + ~ 3  

Em: 
Em. 
Em. 
Im. 
i r n . : ' ~ ~  
1m. 

Em. 
Em. 
Em. 
Em. 
Em. 
Im. 
Im. 
Im. 

Im. 
Im. 

rm. 
~ln!:'' 
Em. 
Em. 

... Time of Obsenation' 

Table I I. 

Time bp 
the Ephe- 

meris. 

! I  

2 25 8 
.4 59 34 
2 3 49 
4 40 28 
I 51, 40 

r r zci 43 
8 14 34 
8 6 55 

10 44 t g  
-7 51 54 
. i 18 47 
4 53 I 

4: 24 31 
4 7 49 
4 I 54 
g 29 I 

I I 57 16 
6 19% I 

3 , 3  53 
5 40 56 
2 56 17 
5 36 I 
8 15 58 

11 26 19 
7 42 ro 

12 43 I 

4 29 37 
, g  34 30 

4 o 48 
6 36 58 
4 "7 
6 og ro 

' 

Apparent. 

h l  I1 

7 45 58,2 
10 20 13 
7 25 o,z 

10 I 25,6 
7 1 2  30 

r6 kd'! '6,7- 
13 35 42,6 
I 3 28 32 

16 6 7,z 
r3 1 2  ,+ 
i'i'Sg:ji&5?id;j 

Mean. --------- 
h t  /I 

. 7 52 25,6 
10 29 33 
7' 39 33.9. 

10 15 58 
7 22 41,3 

16 48 2,8 
i j  30 37,6 
13 j3 52.3 

15 50 29, 
12 58  39,s 

:jd356,8 

Second 

Longitude of 
Madras by the 

Tables. 

N h  I " 
5 20 5 4 2  
5 20 39 
5 21 ~ I , Z  

5 20 57,6 
5 20 50 
5 zr  2 3 7  
j 21 8,6 
5 21 37 

5 21 3 8 , ~  
5 21 9,4 
5 za 38,6 
s.*z7 48 

5 21 ~9 
5 s o  46 
5 20 50.5 
5 2 I 29.5 
5 r I Z O , ~  
5 21 36 

5 22 10,4 
5 2 1 34 
5 2 0  52,3 
5 20 ++,b 
5 21 12.2 

5 20 16 
5 21 .9 ,a  
5 21 17,6 

5 20 50 ,5  
5 20 37,7 

5 20 51,s 
5 19 52 
5 2 0  56,3 
5 21 4 7 ~ 3  

Satellite continued. - 
Circumstances of Weather, &c. -- - 

Planet high. Clear. 
Planet high. D near q. 
Planet high, rather hazy. 
Planet low and tremulous. 3 up. 
Clear. Planet high. Moonlight. 
Planet high. Hazy. Observation uncertain. 
Planet rather low. Hazy. up, and near the f$t. 

high. Clouds after the satellite had faded, pqssib1y.r 5 or 
20" before the time. I) up. 

Planet near the zenith. D up. 
Plmet near thezenith. D up. ~bservationunccrtain to 10% 
Planet rat l~erlon,  but clear. Moonlight. 
x, high, and the D near. Clouds covered. the ,p??qft"$fte~ 

the satellite had faded, possibly 30 or, 40" befofe tfte\lmc., 
Observation of no value in consequence. 

Planet high. Clear. f) near '4. 
Planet high. D near Y. 
Planet high. D up, but far from Y. Rather hazy. 
Clear. Planet high. 
Planet near the zenith. Twilight. 
Clear. Planet sufliciently high. 

Clear. Planet. Observation not satisfactory. 
CIear. Planet near the zenith.. Observation not satisfactory. 
Clear. Y near the zenith. 
Planet near the zenith. Clear. 
Planet very low, and tremulous. 
Clear. Planet high. 'rwilight. 
Clear. Planet high: 
Clear. Planet high. Twilight. 

Y rather low and tremulous. 
ZF i n  the zenith. Clear. Moonligfitt T f i c : o l ~ j ~ t ;  glass 

dimmed by dew. 
Clear. Planet high. Moonlight. 
Planet near the zenith. I, full, and very closc tq Up; 
Planet high. , Clear. Observation gc~od. 
V low. Hazy. D up. 

~6 4 ~ .  . 

g 46 30 
9 28 35 
g 22, 44.5, 

14 :.+ 38.5 
Idj,j6,? 

I I 40 37 

8 26 ,3,4 
I I 2 30 
8 17 9,3 

10 56 45,6 
13 37 IO,Z 

16 46 35 
,~~".j"!r 'g, i  
1'8" ' 4  18,6: 

g 50 27,s 
14 55 7,7 

9 21 39,s 
II'. 56  50. 
g zz 13,3 

I I p 57.3 

5 34.9 

g 53 19,6 
g 43 10,8 
9 32 4 2  

1-4 31 I 5 
.y 6 r z .  
t~ 3 3 45,7 

8 40 10,6 
1 I 17 6,7 
8 28 41 

11 6 29,s 
13 qq 49.3 
16 3 1  38 
12 58 53,' 
1-8 +6 54,6 

9 57 56.3 
15 7 24.3 

9 36 18 
12 11 13.8 
9 j 3  37 

1.1 4.6 59,4 



4- 

Day. 

= 794. 
Feb. I 5 
Mar.30 
hlay j 

12 

July 23 
Sep. 4 
'7954 

May57 
July 16 
Aug.16 
Sep. zb 
Non I 

8 
Dec. 14 
1796. 
May rz 
Oct. ro 
Nov.zz 

r798. 
Jan.16 
Sep. 5 

12 
Oct. 18 

,z5 
1799. 

Jan. 5 

I $  
.Apr. t 
Oct. 4 
I 800. 

Jan. 27 
1801. 

Jan. 13 
I 8oe: 

Feb. 4 
.Nov. 3 

O i l ~ ~ t ~ ~ ' ~  , , . . 

1. ,, 6.7 
' .  

h r / I h r h ' i t h l e  

I& 'i r 49' 
r5 57 2 1  

1 1  47 3 
14 33, 19,s 
15 45 IZ 
7 32 o 
7 32 .13 

14 35 31 
15 4 01,s 
i,o 35 49,s 
. 7 1.0 zo 
Wqi:: ggi :: 
7 20 26 
.?: (d j'.4 . 
':i' 38, 2 

7 I I 06,7 
7 2 I 49. 

. , i - '  
8 8 ,  

1pq.37 '22,6 
16 3.8 30?5 
la' 51. '9% 
IZ 4% z9,5 
16 43 5 1 : ~ f  
('..,". 

.6.5? ' 5.3 e , , ~  4 ) s  
10, 59 19?3 
7113'c:55! .: 

15 6 30.5 

, k ' * ~ ' z : S ' , ~ .  
, I ,  ~ . , 

ra,,q4;54.. 

g :  g!  i51, ,4' 
16 .?5: 52,s 

ID. 1 Time " 
Third Satellite. 

-3 

Wcumstances of Weather, &c. 

. . d - * - C - - - - . - - 3 1  

Planet cl&r ad high. 2). near full, but far from I&. 
P l a n e t d i m e ~ i ~ ~ a s p l l d e ~ ~ e ~ b g ~ a p u r -  
&JI. Plulet rather,lok. Dibk. 
Planet hi,gh. A thin huze. Dark. 
Clear. Plwerhjgh. 
Clear. Plane~Qh. The satellite close to ll.. 
Rather hazy. ,8.l;sri& high The  B near. 

Clear. Planet high. 
Clear. Pl~net  high. Dark. 
Clear. Pldbt k&h. Dark. 
Planet hi h. Air l o t  yery clear. T h e  D up. 
Clear.:. E!m&irb~~' 
Clear. Dark. 
Clear. DarkL' 

Hazy.  PI^& high. 
H a z ~  Plqnetbigl!. : The .D up, but not near Y. 

.Planet high. Rather hazy. 
I . .....,., . 

Clear. ~ l a ~ & h ~ h . " ' f h . e  3 up, but far from 4. 
Cltar. Bl;mnett%i''~': ,. ' 
Clear. Y near the zenith. 
Clear. ' Y  high"."oonEght. 
Clear. near thq,%enit.k ,~bsecvation uncertain to r 5 or 20.'~ 
Clear. 3 ,b!gH anbnear  t h e , > .  The satellite close to 3&. 

, . I ,  

Clear.' Planbt high. 
Clear. Pianc<high,) 
Clear. Flatlet high. 
Clear. Planet high. 
Planet high. Clear. 

I I) near the zenith. ' c1'eala. 

Planet high. Clear. 

CIear. Planethigh. 
Air cleq, bot Y lather low. 

Table I1 I. 

or 
~ m .  \ 

---,I--- 

Im. 
Im. 
11m. 
Em. 
Im. 
Im. 
Im. 

Em. 
Im. 
Em. 
Im. 
Em. 
lm. 
Em. 

Im.  
Em. 
Em. 

Em. 
Em. 
Em. 
Im. 
Em. 
am. 

Im. 
Em. 
Im. 
Im. 
Im. 

Em. 

Im. 

Im. 
Im. 

, T i l e  by ,' 
the Ephe- 

mais. 

10' 36 42 
'10 g r  52 
. 6 29 4 
. 9 16 38. 
'10 27 30 
, 2 6 32 

, 2 13 15 

9 4 
9 34 4s 
5 10 24 
1 57 2 
..I 45, 30 
2, 1 3  13. 

:'I ,43 6 

,20 
I. 59 z8 
2 9 ,++ 

..z 3 1  ~9 
:7 .IS 54, 
I I 18 35 
v . 5  38 47 

7 3~ 52 
i'~ .3* '30 

2 '  

1 26 o 
6.3 95 zs 

5 24 18 
; I  ,.4+ I 

g 53 43 

4 lz 4.3 
, 

.:4,44 14 

I '  3 38 7 
3.1 .26 39 

Appa~nt .  ' 

r 5 57 20,s 
15 53 1,s 
1 I 50 39 
1 4  36 56 
15 49 10 
7 25 59 
7 33 32 

14 38 43 
14 58 24  
10 31 33 
7 19 8 
7 8 g 
7 36. 28 
7 5 44 

15 41 59,s 
7 24 lg 
7 55 8 

7 5 5  14,3 
12 39 6 
16 42 40 
1 1  6 49,s 
I 2 56 zz 
16 59 44 

6 $2 56 
8 48 27 

ro  50 zr,4 
7 g 2 3  

15 27 57 

g. 34 4 . 

l o  3 45,7 

8 54 56 
16 42 7 . 

u&fu+ 
Madras by the 

T ~ M .  

5 zo 38.5 
3 31 9,s 

2'1 35 
5 zo 18 
5 2 1  40 
5 19 27 
5 20 17 

5 51 39 
5 23 39 
5 21 9 
5 '2 6 

5 32 19 
5 23 15 
5 22 38 

1 . 6 5  21  43.5 
5 24 5 1, 
5 25 24 

5'  23 4.5,; 
.5 A3 12: ' 

5 24 5 
5 z8 2.5 

5 25 30 
5 27 L+ 

5 26 5,6 
23 2 

5 26 3,4 
5 25 22 
5 24 14 

5 21 21 

5 19 31.7 

5 16 49 ' 
5 15 ~ 8 .  
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